Coordination as complex motor ability in preschool age represents a base for development of other abilities and thus point out their relationships with overall motor development of a child. The goal of this research is to analyze the relationship of coordination with motor abilities and anthropometric characteristics of preschool girls. In a sample of 197 girls aged from 4 -6 years, seven tests of motor skills were applied and five anthropometric measures. Using standard multiple regression, a statistically significant correlation between motor abilities/anthropometric characteristics and coordination of preschool girls was identified. The system of motor and anthropometric variables as a whole explains 41% of variance of the depended variable. Among the variables of the predictor system, the best predictors of girls' performance on coordination test, were the following variables: hand tapping, standing broad jump and abdominal skinfold. The results suggest that the preschool girls' motor skills are related in a specific way and that coordination has a large impact on other motor skills.
introduction
Coordination as a motor ability occupies the attention of experts and scientists. Its complexity and structure are not yet sufficiently known, so that its relationship with other components of the physical and motor development is under-researched. Relations between coordination and other dimensions in preschool children can be viewed from different perspectives. The first refers to what kind of correlation are coordination and other motor skills in. According to previous research (Lopes, Rodrigues, Maia, & Malina, 2011; Marinkovic, 2012) , a positive correlation exists; children with better coordination show greater efficiency in the performance of activities that involve other motor skills.
Another issue refers to the relationship of coordination and anthropometric characteristics such as body weight and subcutaneous adipose tissue; the results of some research (Bala, 1981; D'Hondt et al., 2011; Drid et al., 2013; Lopes, Stodden et al., 2012) show that they correlate in a way that obese children show poor coordination and other motor skills.
Preschool age presents a very important period in the formation of motor behavior. Before entering the elementary school, a significant development of coordination skills in children occurs and it is more pronounced in boys than in girls (Broverman, Klaiber, Kobayashi, & Vogel, 1968; Svirčević-Milovanović, 1994; Cvetković, Popović & Jakšić, 2007; Bala et al., 2009; Sindik, 2009) .
For denoting the key capabilities of human motor performance, different terms are used: motor abilities, anthropological abilities, motor dimensions, kinesiology skills, movement abilities, physical fitness, etc. Motor abilities are relatively stable congenital and acquired functional abilities of organs and organ systems of which depends the efficiency of motor activity (Ašmarin, 1990) . In this paper, emphasis is placed on basic motor abilities since in the preschool age, specific motor abilities are not yet developed and they are of general type (Luria, 1976; Bala, 2002; Popović et al, 2006) , that is, the abilities are not distinguished as is the case with older children, adolescents and adults. For girls of this age this specificity is also typical, because some parts of the CNS are not sufficiently developed and the preconditions for the improvement of motor skills at a higher level are not formed.
Motor development cannot be observed in isolation and it depends on many factors such as morphological characteristics, hereditary characteristics, conative characteristics and cognitive abilities, but also the environment. Many studies indicate that girls achieve poor results in most motor tests and therefore are different than boys of the same age (Bala, 2003 , Montgomery et al., 2004 Telford, Salmon, Timperio, & Crawford, 2005) . Yet girls perform better on flexibility test in comparison to their male counterparts (Kosinac & Katić, 1999; Bala, 2003; De Privitellio, Marić & Mijan, 2006 ). An integral part of motor skills is coordination, which is responsible for performing complex movements. Coordination as basic motor ability is not fully researched, although it draws the great attention of experts and scientists. The mechanism responsible for the coordination is very complex. Theoretical basis for understanding of coordination can be found in research of Kurelić and associates (1975) , Viskić -Štalec & Mejovšek (1975) , Gredelj, Metikoš, Hošek, & Momirović (1975) . Generally speaking, the coordination is the basic framework for the organization of motor activities, and a good organization results in a great success in performing motor skills. That is the reason why many contemporary theories of motor skills put this motor ability in the first place, and there is a large number of similar definitions that are set by various authors and each one of them emphasizes complexity and significance of coordination (Fleishman, 1964; Momirović, 1970; Gredelj et al, 1975; Hošek, 1976; Drabik, 1996; Bompa, 1999; Stojiljković, 2003; Nićin, 2008) . The sensitive period for coordination development is between 6-8 and 12 years of age (Bompa, 1999; Hahn, as cited in Knjaz, Rupčić & Verunica 2007) . The greatest development and potential in the manifestation of coordination can be expected between 19-24 years of age in boys and between 17-21 years of age in girls (Svirčević -Milovanović, 1994) .
Because the coordination as a motor skill is a framework for the organization of physical activity (Viskić -Štalec & Mejovšek, 1975) , it prevails in most motor tasks. The level of coordination is an important predictor of physical activity in preschool aged children and in early school years . Given that the motor abilities at this age are of general character (Sabo, 2003) , the coordination within the system of motor abilities is dominant and strongly affects the performance of different motor activities. Children with better coordination more efficiently perform motor activities than children whose coordination is at the lower level. Bala (1981) states that the coordination as a motor ability in girls develops more intensive after sixth year of age.
After sixth year the curve of the ability advancement grows and it is similar to the curve that boys have in the same age. According to Popović et al. (2006) the development coordination of preschool girls has a stepwise character, but in time it develops in linear and intensive manner. In preschool girls, almost all emerging motor abilities are related to each other, and it's often spoken about the general motor factor (Bala, 1981) , or a two-dimensional model where the first factor presents a general motor factor, while the second one appears as a single factor of flexibility (Bala et al., 2009 ).
Growth and development of an individual can be seen through the many aspects as those of psychological, functional, and those that involve anatomical and histological changes. The building of a specific structure and function of organ systems represents a process of tissue differentiation and functional maturation which altogether represents a process of physical development (Jakonić, 2003) .
Morphological characteristics represent the biological basis that generates manifestation of anthropometric characteristics, such as body height and weight, the volume of the body and extremities, length and thickness of the long bones (parts of the legs and the corresponding joints), skin folds, etc. They define the growth and development of children, as well as their physical structure (constitution), by determining the structure of morphological characteristics (Bala, 2007) . Anthropometric measures are the ones that can be measured with anthropometric instruments on the human body. They can be of manifest and latent character (Bala, 1981) . Most of the body measurements, with the exception of subcutaneous adipose tissue and measures of the head and face, follow the general curve of growth and development. Malina and Bouchard (1991) proved by longitudinal data that the differences between boys and girls in most of the measured anthropometric characteristics (body height, body weight, sitting height, leg length, hip width, shoulder width, etc.) are almost insignificant until the 13-14 years of age.
Studies dealing with anthropometric characteristics of preschool children identified different number of latent factors (Momirović et al, 1967; Momirović, 1970; Kurelić et al., 1975; Bala, 1977; Szirovicza, Momirović, Hošek & Gredelj, 1980; Katić, Zagorac, Živičnjak & Hraski, 1994) . The growth of the anthropometric measures of girls is continuous and shows different variability across the age groups (Bala, 1981) . This variability is particularly evident in variables assessing subcutaneous tissue, with girls having significantly higher scores (Bala, 1981; Bala et al., 2009; Horvat, Mišigoj Duraković, & Prskalo, 2009 ). In other anthropometric characteristics, it seems that there is no difference between boys and girls at this age (Katić et al, 1994; Krističević, Delija, and Horvat, 1999) .
Relationship of anthropometric characteristics and coordination in preschool girls is not well known. However, previous findings suggest that body height significantly affects the performance on coordination tests. The smallest effect of anthropometric characteristics is found in tasks that depend on the mechanism of central movement control. Subcutaneous adipose tissue generally has a negative correlation with all motor abilities, including coordination. In the same time, the obesity is increasing globally (Ogden et al., 2006; Wang & Lobstein, 2006) and its influence on effectiveness in coordination tasks is being considered (Tokmakidis, Kasambalis & Christodoulos, 2006) . Most of the findings indicate a negative relationship of weight and greater amounts of subcutaneous adipose tissue with coordination (Bala, 1981; Graf, Koch, et al, 2004; Wong & Cheng, 2006; Graf, Jouck, et al, 2007; Bala et al, 2009; Popović & Radanović, 2010; D' Hondt et al, 2011; Lopes, Stodden et al., 2011) . According to these studies, girls who have greater amounts of subcutaneous adipose tissue and also a higher body mass index, have poor coordination.
The aim of this study was to analyze a relationship of coordination with the anthropometric characteristics and motor abilities of preschool girls.
meThod
The survey applied a sample of 197 girls, aged 4 -6, enrolled in kindergartens in Novi Sad, capital city of the northern province of Serbia.
Measuring instruments used in this study assess two domains -anthropometric and motor. Anthropometric measures were applied according to the International Biological Program (IBP) (Lohman, Roche & Martorell, 1988) . The sample of anthropometric measures, selected according to the previously mentioned model of morphological traits (Bala, 1981) , included:
Skeleton dimension: results
This study was aiming to investigate the relationship of coordination with motor abilities and anthropometric dimensions in preschool girls. The results obtained by statistical analysis are presented in following tables and figures. Table 1 presents descriptive data on motor abilities and anthropometric characteristics of the analyzed sample. Based on variability measures, it can be concluded that the sample is most heterogeneous when it comes to performance motor test "pull-ups", then "Crossed-arm sit-ups" and "Obstacle course backwards". The highest individual variability in terms of anthropometric variables is registered in skinfolds, and the lowest in body height.
To examine the combined impact of motor and anthropometric variables on performance in coordination test, a predictor system was formed comprising all motor and anthropometric variables included in this study. The results presented in Tables 2-3 show the proportion of criterion total variance explained by the predictor system, as well as significance of particular predictor in explanation of total variance in coordination test. As can be seen from Table 2 , the established system of predictor variables explain almost 41% of the coordination variance in the sample of preschool girls (R = .409). From the values of standardized beta coefficients (Table 3) it can be seen that the largest, and also statistically significant values were obtained in hand tapping test, standing broad jump test and abdominal skin folds measures. Arm plate tapping has a negative value of beta coefficient, which means: the higher frequency of tapping, the better performance on the coordination test. As for the standing broad jump, higher scores on standing broad jump predicts better results on the coordination test.
Excessive subcutaneous adipose tissue negatively affects the performance on the coordination test, thus the greater the amount of adipose tissue, the test performance is worse.
discussion
The study was conducted in order to determine the relation of coordination with motor and anthropometric characteristics of the preschool girls. Standard multiple regression analysis was conducted in order to identify the direction and strength of such relationship. A combined predictor system is formed, consisting of motor and anthropometric variables, in order to investigate its relation to the criterion variable (obstacle course backwards).
The entire system of motor and anthropometric variables explained 41% of variance of the dependent variable. The unexplained variance can probably be attributed to motor abilities and anthropometric characteristics that were not included in this research, as well as to the other characteristics like conative, cognitive and social dimensions of the preschool aged girls. Although the predictor system as a whole is significant in prediction of the criterion variable, the coordination could be best predicted by performance in standing broad jump and arm plate tapping, and by abdominal skin fold amounts. Girls who scored higher in tests of arm plate tapping and standing broad jump, and which had less abdominal subcutaneous fat, performed better on tests of obstacle course backwards. As for the standing broad jump, the obtained result could be explained by the fact that this test is considered to be an indirect test of coordination and reorganization of movement stereotypes for preschool children. The frequency of movements refers to the aspect of speed, and since the obstacle course must be performed as fast as possible, it is understandable that faster girls perform better on the obstacle course too. It may be noted that in combined predictor model, the body height was not a significant predictor. The results suggest that the motor abilities are better predictors of coordination in preschool girls, than anthropometric characteristics. These results can be explained by the trend and level of growth and development of the morphological structure and the development of the central nervous system, and also the physical activity of girls (Bala et al., 2009) . At preschool age, the general character of motor skills is notable for girls (Ismail & Gruber, 1971; Luria, 1976; Bala, 1981; Bala, 2002; Sabo, 2003; Fratrić & Rubin, 2006; Popović et al., 2006) , and our findings are consistent with previous studies.
Possible limitations of the research refer to the characteristics and the size of the participants sample and the limited number of predictor variables employed. However, identifying the relationship between coordination and other motor dimensions, as well as anthropometric characteristics, might be useful for extending the theoretical and empirical knowledge. Developmentally appropriate physical activity for preschool children can greatly contribute to the health and overall well-being of the children, with parents and educators being main figures in supporting and enhancing children's motor development.
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